Purpose: Laparoscopy-assisted gastrectomy (LAG) has become a technically feasible and safe procedure for early gastric cancer treatment. LAG is being increasingly performed in many centers; however, there have been few reports regarding LAG at low-volume centers. The aim of this study was to report our early experience with LAG in patients with gastric cancer at a low-volume center. Materials and Methods: The clinicopathologic data and surgical outcomes of 39 patients who underwent LAG for gastric cancer between April 2007 and March 2010 were retrospectively reviewed. Results: The mean age was 68.3 years. Thirty-one patients had medical co-morbidities. The mean patient ASA score was 2.0. Among the 39 patients, 4 patients underwent total gastrectomy and 35 patients underwent distal gastrectomy. The mean blood loss was 145.4 ml and the mean operative time was 259.4 minutes. The mean time-to-first flatus, first oral intake, and the postoperative hospital stay was 2.8, 3.1, and 9.3 days, respectively. The 30-day mortality rate was 0%. Postoperative complications developed in 9 patients, as follows: anastomotic leakage, 1; wound infection, 1; gastric stasis, 2; postoperative ileus, 1; pneumonia, 1; cerebral infarction, 1; chronic renal failure, 1; and postoperative psychosis, 1. Conclusions: LAG is technically feasible and can be performed safely at a low-volume center, but an experienced surgical team and careful patient selection are necessary. Furthermore, for early mastery of the learning curve for LAG, surgeons need education and training in addition to an accumulation of cases.
Introduction
For the treatment for early gastric cancer (EGC), laparoscopyassisted gastrectomy (LAG) is technically feasible and accepted to be a safe method. Recently, Kitano et al. (1) reported the 5-year survival rate in a prospective, multicenter study, and excellent oncologic outcomes of LAG have been established. With the increased performance of routine health examinations, the incidence of EGC is on the rise. Recently, the incidence of EGC has been reported to be ＞50%, and thus the application of LAG is correspondingly on the rise. In comparison with laparotomy, laparoscopic surgery has advantages the following advantages: rapid recovery of gastrointestinal function; short hospitalization period; decreased pain due to a reduction in wound size; and cosmetic advantages. Thus, LAG is being performed in more institutions. Large institutions performing ＞100 cases annually have reported outcome data; however, reports on LAG at small institutions performing ＜50 cases annually are limited.(2,3) Therefore, we analyzed the early mastery of the learning curve for LAG with respect to the operative time and safety when performed at low-volume centers.
Materials and Methods

The subjects
We retrospectively reviewed the database of 39 patients who underwent LAG at the National Medical Center between April 2007 and March 2010. Distal gastrectomy were performed on 35 patients and total gastrectomy were performed on 4 patients. All patients were thoroughly informed about LAG prior to surgery, and a consent for surgery was obtained. An endoscopic biopsy and abdominal computed tomography were performed on all patients. At our hospital, the indication for LAG in gastric cancer patients is limited to pre-operative stage T1N0M0, T1N1M0, or T2N0M0. Patients with an ASA score ＞4 points and patients suitable for endoscopic mucosal resection were excluded. 
Surgical methods
Results
In our study, surgery was performed by one surgeon without LAG experience for gastric cancer. However, the surgeon had con- . Thirty-two patients had co-morbidities, and the mean ASA score was 2.0.
The operative methods and the pathologic results are summarized in Table 2 . The mean tumor size was 3.1 cm. The location of the tumor was the upper body in 3 patients, the mid-body in 12
patients, and the lower body in 24 patients. Four patients underwent total gastrectomy and 35 patients underwent distal gastrectomy.
As the reconstruction method after distal gastrectomy, 28 patients (Table 3 ). Fig. 3 shows the number of LAGs performed in each month. On average, 1 LAG was performed per month.
Table 2. Operation method and pathologic fi ndings
Number of patients (N=39)
• Operation method 
Discussion
Less pain, faster recovery, and cosmetic superiority of laparoscopic surgery in comparison with laparotomy have been verified, thus laparoscopic surgery has been widely applied to diverse gastrointestinal diseases, including EGC. EGC is on the rise due to improvements in diagnostic methods and changes in the concept of routine health examinations. (5) The 5-year survival rate for EGC patients who undergo surgical treatment has been reported to be ＞90%.(6-8) Based on the fact that most EGC patients have low rates of lymph node metastasis as a means to improve the quality of life after surgery, LAG is on the rise, and it has become a standardized procedure. Thus, LAG is performed not only at large institutions, but most institutions which treat patients with gastric cancer. However, LAG is a difficult and complex procedure for technical aspects, and thus most surgeons cannot perform the procedure.
Because LAG can be performed only after the accumulation of Time-to-fi rst oral intake (days, mean±SD) 3.1±0.6
Postoperative hospital stay (days, mean±SD) 9.3±4.7
SD=standard deviatation Fig. 3 . Th e numbers of operations per month.
surgical experience in laparoscopic surgery, a long time is required to master the learning curve for LAG. In order to perform complex procedures, such as LAG, it is necessary to select an appropriate patient group. In addition, surgeons should understand the anatomy, adapt to the laparoscopic view rapidly, and be able to manage laparoscopic surgical instruments accurately and safely. In addition, the preparation of personnel (an experienced surgical team) and equipment is required to master the learning curve for LAG through many cases.
In LAG a sufficient learning curve is required to maintain good surgical outcomes post-operatively. Kim et al. (9) reported that operative time was improved from the 50th case in patients undergoing laparoscopy-assisted distal gastrectomy. Zhang and Tanigawa (10) reported on the learning curve of laparoscopic surgery for gastric cancer and concluded that 60~90 cases of experience were required to complete the learning curve. Jin et al. (11) small institutions do not exist. Our study was conducted on a lowvolume institution performing ＜50 cases for gastric cancer annually. As shown in Fig. 3 , because an average of one surgery was performed per month, it is difficult to master the learning curve in a short time. In most studies examined the learning curve for LAG, 40~90 cases have been considered to be the point at which the learning curve was mastered. In low-volume institutions, as in the current study, it takes 5~10 years to accumulate the recommended number of cases. As shown Fig. 1 , the operative time shows that the learning curve is not mastered completely and is still ongoing.
Because the absolute number of surgery cases is small or the lack of continuity of surgery, the time required to master the learning curve becomes longer, and an experienced surgical team and the preparation of equipment is unsatisfactory. In addition, the selection of patients may be extended inappropriately, such as to elderly patients and patients with an ASA score ＞3, resulting in the induction of surgical as well as non-surgical complications.
However, despite disadvantageous conditions pertinent to mastering the learning curve at low-volume institutions, the results of our study show relatively good outcomes with respect to the incidence of complications. It is thought that various experiences in conventional open gastrectomy of the surgeon, participation in numerous education programs pertinent to laparoscopic surgery, and the adaptation to laparoscopic surgery of the first assistant are of great help. Furthermore, it was determined that not only gastric cancer, but the application of laparoscopy to diverse gastrointestinal diseases was helpful.
LAG can be performed safely at low-volume institutions. Nevertheless, LAG is limited by mastering the learning curve in a short time. In order to overcome this, more experienced surgical teams should be assembled and equipment is required. Surgeons should have abundant experience in laparotomy, and together with the selection of appropriate patients, systematic education and experience as assistant should be preceded in order to adapt to laparoscopic views.
